Medical audit has been defined as "a systematic critical analysis of the quality of medical care, including the procedures used for diagnosis and treatment, the use of resources, and the resulting outcome for the patient". In Britain, recent reforms of the Health Service increase the need for neurologists to undertake audit. The basic principles of audit in relation to the management of common conditions such as headache and epilepsy are described.
Medical audit was defined in the White Paper "Working for Patients"' that preceded the National Health Service and Community Care Act of 1990 as "a systematic critical analysis of the quality of medical care, including the procedures used for diagnosis and treatment, the use of resources, and the resulting outcome for the patient." I believe this to be an excellent description of the principles of medical audit, and has not been bettered in spite of the explosion of interest in audit since the White Paper was published early in 1989.
I have drawn attention elsewhere to some specific words in the White Paper definition, as I believe that they inform our thinking about audit. 23 Neurologists may object to the word audit, believing that it has overtones of accountancy and costs. The etymology of the word, however, is derived from the Latin audire-to hear, simply because it was customary to give accounts orally, for example, in the parable of the five talents. 4 Neurologists may also object to the term "critical" in the White Paper definition, but they may relax when they look at Matthew Arnold's definition of criticism "a disinterested endeavour to learn and propagate the best that is known and thought in the world".' No We are all aware of the constraint of resources available for health care. Medical care of good quality is the best possible care provided within the resources available. It is not feasible to arrange for widespread diffusion of high technology procedures. The care of a patient with an extradural haematoma cannot be as good if he is located 150 miles from the nearest neurosurgical centre as it will be if he lives next door. What determines the delivery of good quality care in this context is the provision not only of good neuroradiological and neurosurgical facilities, but also good access. Attention to means of access has resulted in excellent neurosurgical services being provided to the west of Scotland in spite of the considerable distances involved.
This example illustrates the point that care of good quality has a number of dimensions. An American physician, Donabedian, first identified the dimensions of quality as structure, process and outcome.6 By structure, he meant the capital resources available, such as, in the United Kingdom, the monies allocated from the Department of Health to a Health Region, the number of hospital beds available, and the number of trained staff. Good process of care has been well defined by Brook and Kosecoff,7 "The performance of specific activities in a manner that either increases or at least prevents the deterioration of health status that would have occurred as a function of a disease or condition." Such a specific activity must clearly be effective. Brook and Kosecoff go on to identify that quality of care consists of two components-the selection of the right (effective) activity or task, and the performance of those activities in a manner that produces the best outcome.
In a small book already cited,2 I drew upon the work of Donabedian, 6 and also Maxwell8 to construct figure 1. As the figure shows, care must also be not only appropriate and effective, but ethical, equitable, relevant, coordinated and socially acceptable to both patients and the providers of care. The whole direction of the process of care is to achieve a defined, favourable outcome, as indicated in the last box. As In addition to the flow illustrated between the three boxes of the system of care, it must be recognised that the system is modified by the characteristics of the patient-most notably the severity of the illness suffered, and by his or her age and co-existing illnesses (comorbidities). The 1990 have not yet been realised, but some scenarios may occur. Under the Act, certain large general practices have been allocated their own budgets from which the care of their patients can be purchased. Towards the end of the financial year, it is probable that such budgets will run low, and a family doctor will then have to make a decision as to the "worth" of a neurological referral for a patient with headache or migraine or funny turn, compared to the "worth" of sending another patient for a badly needed hip replacement.
Within the hospital community, the creation of new neurological consultant posts, or the replacement of those neurologists who are due to retire, may depend upon the family doctor's continuing awareness of their value to the quality of the patients' lives. It is essential therefore that neurologists set in place work to establish the "value-added" by their work. Individual neurological departments will also become increasingly financially dependent upon providing a specialist service that District Health Authorities other than their own wish to purchase. For example, some neurological departments with the necessary expertise may well find it worth their while setting up specialised epilepsy clinics, and marketing their services with some sort of special deal. Such deals may involve appropriate imaging procedures and video monitoring for patients with intractable epilepsy. Neurological departments without specialised expertise may find themselves attracting few patients outside the 
centre, rather than make the journey to a linear accelerator in central London.
As for temporal access, most hospitals run such audits as part of management. The timing of available appointments in outpatients should, as far as possible, reflect the reality of the neurologist's time of arrival and their other commitments, in order to minimise the patient's waiting time. However, an audit ofthe days or weeks spent by new patients waiting to see a neurologist after their referral from their family doctor is another matter. Personal experience suggests that if strenuous efforts are made to reduce the mean waiting interval, then more neurological referrals from family practice may be made, so that the waiting list extends again, and the neurologist is more pressed by even larger numbers of referrals. This may be no bad thing (apart from possibly destroying the health, sanity and marriage of neurologists!) but returning to the point made previously-a neurological intervention must add value over and above the care of a primary family practitioner to make the referral appropriate.
There is another problem related to access to care which I term "covert inaccessibility." By this, I mean that a referral to a neurologist is not made because a family practitioner or other physician chooses not to do so, believing that the best has already been done for his or her patient. A common example is older patients with Parkinson's disease who can be significantly further helped by the appropriate prescription of levodopa, a medication which many family doctors still seem anxious about using. Or a patient after a stroke may not be provided with a simple aid which a neurologist could instantly have recommended as being effective simply because the family doctor made the decision that "nothing could be done". Covert inaccessibility by its very nature cannot easily be measured, but a notable example in another field is that of Hampton et al '5 who found that in primary care practice there were patients who would have benefitted from cardiological intervention and had not been referred.
The central box in fig 1 refers to the process of care, which must be appropriate, effective, ethical, relevant, equitable, coordinated and socially acceptable. I have explained the meaning of these terms elsewhere2 and with particular reference to epilepsy,'6 but here I write specifically about coordinated care and effective care.
Those with a chronic illness, including many neurological disorders, need to obtain health care from a variety of providers. For example, someone who is paraplegic and incontinent with multiple sclerosis will need help from the local housing authority, the Department of Social Security, neighbours, meals-on-wheels, community nurse, community physiotherapist, local incontinence adviser, family practitioner, and neurologist. I have written elsewhere of the difficulties that arise in co-ordinating such activities,'7 but the aim of the provision of our services should always be "seamless care." That is to say, the patient should not Another adverse outcome is the development of a pressure sore, now fortunately uncommon in people with neurological disease, but such an outcome should trigger a review of ward practice.
If health status is measured before and after an intervention, then any change in health status becomes an outcome measure. A well known example is the Kurtzke scale which is widely used internationally in trials of interventions in multiple sclerosis. This is a reliable and valid scale which measures changes in functional performance, and therefore the efficacy of an intervention, but it does not measure the quality of other neurological interventions in multiple sclerosis. These are more difficult to define and relate to support and encouragement and to the facilitation of autonomy in patients with this progressive and disabling illness. Such aspects of care are exceedingly difficult to measure, but in our type of practice are probably especially important.
It might be thought that it would be easy to Were the patients critical of information received because ofpoor information given or did they remain unreassured due to some personal reason? Such an audit may encourage us to pay more attention to communicating information, but a failure to do so cannot be laid entirely at a neurologist's feet, any more than can a failure of an oncologist to cure a patient with acute myeloid leukaemia. Fitzpatrick and I showed that patients who are dissatisfied with their neurological consultation had a clear cluster of characteristics: in particular, women who had initiated the referral themselves, were rated anxious or depressed, who had a clear view that their headache was migrainous in nature, and had experienced headaches for more than one year.2628 A year later we followed up our sample of patients with headache (we achieved interviews in only 75 of them) and found that patients who had been satisfied with their neurological consultation were much more likely to rate the severity of their headaches as improved. 27 However, only 17 patients enjoyed complete freedom from headaches. What was particularly striking was that in spite of the continuing headaches (albeit with less severity and less frequently), the great majority decreased the number of visits to their general practitioner. As for reassurance one year later, nearly all (86%) attributed their reassurance to the hospital referral, whereas only 16% felt that the hospital doctors contributed to an understanding of their headaches, and even fewer (8%) felt that they had learned anything from the doctor that had allowed them to avoid or to manage their headaches better.27 This range ofoutcome measures shows the diversity of dimensions that need to be considered in medical practice. Hospital information systems are not going to give us these data on a routine basis.
Conclusion
How can a neurologist begin to audit in the specialty? Bearing in mind the importance of outpatient (ambulatory) practice in neurology, I believe that it is appropriate to begin there. All new outpatient visits should receive at least a diagnostic code so that a department is aware of the range and quantity of its work. In consultation with the local family doctors, and drawing upon the evidence of published research on suitable investigations in various disorders, the neurological department should lay down policies for the management and investigation of some of the more common disorders, such as, headaches, migraine, and new cases of epilepsy. Without undertaking formal research studies of the type described above for headache,2128 it would be worth instituting local well designed surveys of the views of the patients on the help that they had received from a neurological consultation, also, at a more technical level, assessments could be made on the outcome of therapy that the neurologist had suggested, for example, the provision of a short course of physiotherapy to release spasticity.
The Research Unit of the Royal College of Physicians is developing audit measures for the process of care of a number of common disorders.2' At an international level, research endeavours must continue to find treatments that are efficacious for our principal disorders. Where efficacious and effective treatments already exist, such as in Parkinson's disease, it would be helpful if the international neurological community could agree upon some simple scoring system that would identify the various dimensions of a patient's disability, such as rigidity, tremor and dyskinesia. The only advantage in collecting such information on a routine basis would be to enable the selection of a group of patients for particular review, for example, patients under 60 years with Parkinson's disease and severe dyskinesia might be reviewed at a clinic to discover if all the available therapeutic options had been considered. There is absolutely no point in scoring patients on a routine basis for any other purpose, unless such scores are part of a particular research project.
The institution of medical audit is largely an act of faith. By directing attention to the measurement of some more accessible items of process of care, and of outcome, it is hoped and believed that doctors will become more attuned to evaluating critically the quality oftheir work, so that aspects which are less easily measured, such as the facilitation of patients' autonomy, are also improved. The danger, however, is that the mechanical introduction of numerical audit measures may irritate and distract hardpressed clinicians from time that could be usefully spent with patients. Neurologists may also rightly say that the quality of their care is largely restrained by the underprovision of resources. To take a simple example, all neurologists would agree with the principle that a family doctor should receive a discharge summary within one week. Neurologists would gladly adhere to that principle if the secretarial resource was made available. It is important not to be distracted by the underprovision of resources, of which this is a simple but everyday example, and concentrate upon delivering the best quality care within the area which is within one's own personal professional control, and use epidemiologically sound methods of measurement of that quality.
